Present study deals with the enrichment of kitchen waste compost (KWC) with Trichoderma harzianum and to analyze its effect on physico-chemical and microbial parameters with respect to different days. The result found that there were minor increments in vital nutrient which required for plant nutrition and healthy development. Statistically, it had also proven that after inoculation or enrichment of KWC, around 14 th day it gave better results and could be utilized in organic farming to secure better yield and nutritious response of crops.
INTRODUCTION
India stands second in the generation of fruits and vegetables on the planet. It contributes about 10% and also 14% of vegetables and fruits production in the world (Gautam and Guleria, 2007) . Each urban inhabitant creates 0.35-1.0 kg of solid waste each day (Upadhyay et al., 2005; Chaudhary and Mishra, 2017) .
Food squander (waste) is a worldwide issue of state. It incorporates extra (cooked nourishment), spoilt greens, stripping and trimming of summit skins, etc. Because of extreme dampness content material and characteristic substance inside the dinners squanders can be used inside the land-filling, fertilizing the soil, anaerobic processing, etc. Accordingly it is essential basic to upgrade sustenance squander the board while in transit to decrease capacity human and environmental hazards (Chaudhary and Mishra, 2018) .
Organic horticulture is a practical substituent on the grounds that it give the soil, fortifies the characteristic, stores base and continues organic creation at level to adjusted that conveying capacity of the oversaw agro ecoframework (Chaudhary and Mishra, 2018) .
In composting procedure, the waste will be changed over to compost subsequent to experiencing the decay procedure. Study done by Dayana Amira et al.(2012) finished up fast composting effectively accomplished by the expansion of explicit fungi inoculants are well known with its capacity to decay lignin in woody material (Beata, 2007) . Trichoderma spp. is the appropriate fungi where it possessed best criteria as an organic control operator; strong aggressive impacts for space and supplements additionally deliver fatal against phytopathogenic species (Mohamad Zainuddin and Faridah, 2008) .
Composting is the related bioprocess of changing natural matter to valuable products through the disintegration of natural matter by the activity of different microbes (micro and macro organisms) associate with recovery, reusing, treatment and transfer squanders from normal sources (Chiu-Chung et al., 2005) .
The expansion of explicit microorganisms to change over of KW into fertilizer may help diminish composting time. The manure created from this procedure typically goes about as a decent supplement advanced biofertilizer, which in the meantime decreases the utilization of synthetic composts. The use of natural squanders as biofertilizer has capacity to enhance productivity of crop, progresses soil wellbeing and diminish squander disposable issues (Gaindand Nain, 2007) . As per Goyal et al.(2005) , fungi are effectively engaged with the deterioration of cellulose, hemicelluloses, and lignin present in natural issue. The composting procedure can be quickened to as take as scanty as a month by the inoculation of cellulolytic organisms, for example, Aspergillus and Trichoderma (Biswas and Narayanasamy, 2002; Beata, 2007; Dayana Amira et al.,2012) because of their capacity to deliver proteins that can decay cellulose, hemicelluloses and lignin (Safawati et al.,2014; Gaind et al., 2006) . The Trichoderma harzianum species has ended up being ready to successfully decay natural matter. The Trichoderma species has additionally been utilized as a natural control specialist as it goes after space and supplements, and creates fatal against phytopathogenic growths. The Trichoderma species subsequently improves plant development execution (Mohamad Zainuddin and Faridah, 2008; Elad et al.,1981) .
Bio-control activities of a few microorganisms are viewed as focal points when it goes about as an enhancer to plant nourishment. Extra of a few kinds of Trichoderma species growths demonstrated aides in the enhancement of colonization process, expanded the yield of plant, powerful in ailment control and mix with bacterial bio-control specialists or other gainful microorganisms promising a superior control in plant (Ristaino et al., 1991; Elad and Shtienberg, 1994; Jinantana, 1995; De Ceuster and Hoitink, 1999; Ibrahim, 2005; Srivastava et al., 2010; Bernard et al., 2012) .
It is demonstrated that compost can enhance water holding capacity and gives better tilts. These days, the capacity of manures are increased; soil revision, contamination aversion and control, disintegration control, contaminants tidy up, remediation of soils polluted with overwhelming metals (Ndegwa, 1999) . Composting can enhance crop yield because of its high plant supplement substance and dampness maintenance attributes, enhance substance properties due to the uniqueness that natural material; can serve as long period debased soils changes (Dayana Amira et al., 2012) and support natural control agents superior to imperfect fertilizer which adversely affecting the advancement of product plants and possible containing pathogens (De Ceuster and Hoitink, 1999; Litterick et al., 2004) and turn into the cause of plant hindrance because of nitrogen starvation, photograph lethality of ammonia ion and a few natural corrosive and anaerobic condition (Lhadi et al., 2006) .
MATERIALS AND METHODS Sample preparation and experimental setup:
The procedure for preparation of compost and experimental setup has been recently described by Chaudhary and Mishra (2018) .
Microorganism used in experiment:
For inoculum, the growth Trichoderma harzianum strain was obtained from National Chemical Laboratory, Pune, Maharashtra, India. This fungus strain was accounted for as plant development promoting and potential bio-control agent against a wide scope of bacterial and fungal pathogens causing economically imperative issues in agriculture. They were kept frozen in glycerol at -80 °C temperature until use.
Inoculum preparation for composting:
A single fungal colony growing on potato dextrose agar (PDA). Petri dishes equivalent to the picked strains were used as the basis for the creation of inoculum for the experiment. The inoculum of Trichoderma harzianum was grown on synthetic PDA medium (SRL, India) for 7-8 days and incubated at 28±2 °C for 7-10 days. The inoculum was kept in B.O.D. incubator for 10-12 days for maximum growth and sporulation. Usually, T. harzianum development was assessed by estimating its growth diameter from an attachment with 5 mm diameter in 10-day-old mycelium developed on agar situated at the focal point of each petri dish. The shape and colour of the colony were studied on the 7 th day and the sporulation rate was checked in the meantime as the colony develop. Mycelium with spores from one Petri plate was scratched from the surface of medium and transferred to 500-mL flasks containing PDB, and developed aerobically in flasks on an orbital shaker (150 rpm) at 28±2 °C for 7-10 days. The fungal suspension was then diluted in sterile distilled water to a final concentration of T. harzianum spores (5 ml·1 dm -3 ; 10 8 cfu/ml) and the subsequent suspensions were utilized to compost enrichment.
Composting experiment setup: This experiment was condected in the green house of Department of Human Development and Family Studies during September to November month of 2017year. The prepared manure utilized in this investigation was prepared in our research center. The compost had following values of physico-chemical parameters pH (8.10), Nitrogen (2.43%), C:N ratio (21.33%), DOC (0.74% ), N-NH 4 + (25.77ppm), N-NO 3 -(73.54ppm), P CAT (290 ppm), K CAT (13210 ppm) and Mg CAT (501ppm), respectively before enrichment at 0 day.
The KWC containers were turned twice, this being sufficient to accomplish temperature adjustment, and were completely treated the soil in three months. The KWC sample (1.5 kg) was exchanged to every plastic pot (12 cm breadth × 13 cm height). The organic compost was inoculated with the prepared suspension of T. harzianum spores (5 ml•1 dm -3 ; 10 8 cfu/ml) in each container. After this, T. harzianum were blended with the manure in the KWC container and incubated at 60% of water-holding limit in dark at 25°C for 45 days.
Trichoderma colony forming unit (CFU) estimation:
KWC samples were taken before and after applying Trichoderma harzianum to the composting containers, and then blended homogenously. Five grams of compost test was weighed out and 50 mL sanitized distilled water was included before shaking with the orbital shaker at 210 rpm for 30 minutes. Then, 1 mL of the compost solution was added to 9 mL saline water for the first (10 -1 ) dilution. The serial dilutions of 10 -3 and 10 -5 were used for Colony Forming Unit (CFU) measurements. Around 1 mL of compost solution was pipetted out and seeded into each Petri dish followed by pouring 9 mL of sterilized Trichoderma harzianum Selective Medium (TSM) [0.20 g of MgSO 4 .7H 2 O, 0.90 g of K 2 HPO 4 , 0.15 g of KCl, 1.0 g of NH 4 NO 3 , 3.0 g of glucose, 0.15 g of Rose Bengal, 20.0 g of agar and 1000 mL of distilled water] as detailed earlier (Elad et al., 1981) . Manually each Petri dish was swirled before being allowed to solidify and then incubated at 28±2 °C for 7 days. Fungal colonies could be seen as small whitish spots developed. Each single colony appearance was scored as a Colony Forming Unit (CFU), assessed and re-isolated onto Potato Dextrose Agar (PDA) (Oxoid, UK). Physico-chemical analysis: The pH and EC were examined by measuring slurry of a 1:10 ratio (w/v) of compost to water using a Horiba F-21 pH meter and a WTW 330i conductivity meter, respectively. The German official method (FQCAO, 1994) used to determine the compost density. Total nitrogen (N) was determined by the Kjeldahl method (Bremner 1960) . The Volatile solids (VS) concentrations were measured as the ignition loss in samples kept at 550 °C for 12 hours (Bremner.,1960) . Dissolved organic carbon (DOC) and the available portion of P, K and Mg were determined in CAT solution (0.01mol L -1 CaCl 2 0.002 mol L -1 diethylene triamine pentaacetic acid) at the rate of 1:10(w/v) according to the International BSI Standard EN 13651.
The K, Mg contents were measured by flame atomic absorption spectrometry. And the contents of N-NH + 4 , N-NO -3 and DOC in extracts were measured colorimetrically. Statistical analysis: According to Gomez and Gomez (1976) , complete randomized design(random sample) was used to investigate the data recorded after microbial inoculation and the level of significance used was p = 0.05. Parameters were observed on every seventh day of interval. The critical difference (CD) and coefficient of variation values were calculated wherever the 'F' test was significant. All statistical analyses were performed using the SPSS V.20.
RESULTS AND DISCUSSION
Changes in the physiochemical parameters and microbial growth after microbial inoculation-Kitchen waste compost enrichment with microbial inoculants results in significant change in mostly decrease in pH, total organic carbon (TOC), electrical conductivity (EC) and C:N (carbon nitrogen)ratio and inversely significant increase in total content of available nitrogen(N), available phosphorus(P), exchangeable potassium(K) (Nath et al., 2009) .Changes in some of the important factors according to Table 1 are listed below. pH: Discrimination of various physiological parameters of compost after microbial inoculation is mentioned in Table  1 .pH effects composting process throughout by discriminates its acidic or alkaline nature. In this study, pH before enrichment was higher around 8.10, after enrichment with Trichoderma harzianum, pH value initially increased to a minor degree, then it decreases and almost become neutral in 21 days. At 14 th day, compost achieved maximum maturity. Statistical analysis revealed 12% of coefficient of variation in comparison of before and after enrichment.
Volatile solids (VS) content:
The most specific parameter for estimation of age, physical parameters and maturity of compost is VS content. Composting maturation begins with the initiation of mineralization reactions, and if composting process operates properly, VS content tend to decrease which was observed before and even after microbial enrichment. Gradual decrease in VS content after microbial enrichment represent beneficial applications of Trichoderma harzianum in maturity of compost.
Electrical conductivity (EC) content:
Electrical conductivity of compost is depend on the ions concentration including, chloride, potassium, nitrate, sulphate and ammonia salts (Brinton. 2003) , carries electrical charges and maintain the ability of electrical conductivity of compost.
Total ions concentration including, chloride, potassium, nitrate, sulphate and ammonia salts manage EC content of compost. In Fig 2 initial increase in EC content was observed after microbial inoculation, which reaches to maximum at 14 th day after inoculation (6%), then tend to decrease in post following days and become normal in 28 th day. Decrease in EC could also be explained as increase in concentration of nutrients such as nitrites and nitrates. Nitrogen (N) content: Microbial inoculation increases nitrogen concentration of compost gradually in 14 days and peaks at 14 th day. Before enrichment, nitrogen was low (1.2 -1.5 %) but it becomes almost double in 14 days after enrichment with Trichoderma harzianum with coefficient of variation of 19%. Increase in nitrogen content has many agricultural applications. Microbial inoculation with nitrogen fixing bacteria into compost increased contents of N and P (Kumar and Singh 2001) . Mahanta et al. (2012) also reported that microbial enriched compost showed significant increases in N content. Most of the organic manures are very low in nutrient contents, which are not sufficient to meet the nutritional requirement of the crops, especially when inorganic fertilizers are not applied (Manna et al., 2001) . Under such circumstances, fortification of organic manures and composts with permitted additives like beneficial microbial cultures is a feasible option for nutrient supplementation in organic food production.
The enrichment of the organic manures with beneficial microbial cultures will further contribute to the Total organic carbon (TOC) and dissolved organic content (DOC): Microbial population in compost tends to be responsible for decomposition of waste which decreases percentage of carbon content of compost. Enrichment of compost with microbes enhances DOC with negligible range over 28days with coefficient of variation only 2%. Hue and Liu suggested a value of 10 g kg -1 as a threshold for compost maturity.
Nitrogen transition: According to Mahanta et al. (2012) , nitrogen concentration of compost increases after microbial inoculation, but as soon as compost gains the maturity, nitrogen transition to N-NH 4 + and N-NO 3 becomes constant, which was clearly evident in our study. Even after inoculation, N-NH 4 + and N-NO 3 remained constant, indicating a no more dynamic N transformation during composting. It has been noted that the absence or decrease in N-NH 4 + is an indication both for good composting and maturation process (Tiquia et al., 1996) .
Other essential elements: Various minerals and ions including potassium, magnesium and phosphorus constitute structure of compost. In kitchen waste compost, CAT solutions were used in this study to estimate the amount of useful nutrients before and after microbial inoculation. The data recorded on the nutrient status of enriched compost revealed highest P, K and Mg content on 14 th day of inoculation. Rapid growth in all three nutrient has been evident, P and Mg has 18% of coefficient variation while K increased around 12%. Fig 1 reveals that the both bacterial and fungal population of compost shown rapid increment just after inoculation for next seven days, on 14 th day, microbial species becomes equivalent to before enrichment stage, and then gradually decreases as compost becomes more mature with basic nutrients. Thus, enrichment of kitchen compost with Trichoderma harzinum resulted in 14 th days of inoculation, thus 14 th day inoculated compost would beneficial for agricultural applications.
Microbial population changes:

CONCLUSION
From the above study it is concluded that Trichoderma is not only an effective bio-control agent, used an activator in composting and used in seed treatment but can also be used as good source of plant nutrition because the present study reveals that after enrichment of KWC with Trichoderma harzianum there were found some enhancement in nutrient composition of compost. This may be due to some enzyme secretion as it is also used as plant growth promoter. It may possess support to mineralization process of KWC. Thus, microbial inoculation to prepare KWC with potential of Trichoderma harzianum strain might be beneficial in enhancement in nutritive value of KWC.
